PURPOSE Hazardous and harmful drinking and sleep problems are common, but their associations among patients seen in primary care have not been examined. We hypothesized that greater levels of alcohol consumption would be associated with several self-reported sleep problems.
in primary care patients, but they are less likely to be detected or diagnosed. 10, 11 Patients support physician screening about alcohol use, 12 and primary care practices offer excellent opportunities to deliver effective brief interventions to prevent and address alcohol use problems. 11 Recommendations for routine screening, 13 however, have been diffi cult to integrate into routine care because of the many other demands on these practices, 14 including clinicians' discomfort in addressing alcohol consumption when it is not on the patient's agenda. 15 This study is one of a set of studies predicated on the premise that clinicians may place a greater priority on alcohol screening if associations are found with other conditions that are commonly seen in primary care patients. 16 Sleep problems are also prevalent among US adults. Nationally, 27% of adults reported occasional insomnia, and 9% reported severe, nightly insomnia. 17 Similarly, 10% of a primary care sample reported nightly insomnia 18 ; and in another primary care sample, 55% of patients reported excessive daytime sleepiness, 34% reported insomnia, 28% had symptoms of restless legs syndrome, and 13% reported having had witnessed apnea. 19 Sleep problems have been associated with a broad range of medical conditions, including mental disorders, cardiovascular, and respiratory diseases. 18 Alcohol and sleep problems are likely to be interrelated in several ways. 20 In a population-based study, persons with chronic insomnia reported use of alcohol at bedtime for sleep about twice as often (12.9%) as an age-sex matched control group (5.6%), 21 even though moderate doses of alcohol may not be effective in inducing sleep, 22 and higher doses can cause rebound insomnia later in the night. 23 In another populationbased sample, insomnia was prospectively associated with a twofold higher risk of developing alcohol abuse. 24 Few studies, however, have investigated the association of sleep problems with alcohol use in a large sample of primary care patients. We hypothesized that greater levels of alcohol consumption would be associated with a variety of self-reported sleep problems.
METHODS
This cross-sectional study was conducted in the American Academy of Family Physicians National Research Network (AAFP NRN) and several affi liated networks (Kentucky Ambulatory Network, Research Involving Outpatient Settings Network, Missouri's Show-Me Research Network, and State Networks of Colorado Ambulatory Practices and Partners). Primary care clinicians were recruited through e-mails, personalized letters, and an article appearing in AAFP News Now (Sept 2007 25 ) . Clinicians who agreed to participate were asked to enroll up to 30 patients from consecutive visits during 3 half-days (or its equivalent) over 2 weeks. Patients were provided an informational sheet about the study at the start of their offi ce visit and were not required to sign an informed consent form. Eligible patients were 18 years old, cognitively intact, not in severe distress, and able to read English. Determining eligibility was the responsibility of the study clinician or practice study coordinator. Participation did not affect the care that was received by study patients.
For patients who agreed to participate, both patient and clinician were asked to complete questionnaires immediately after the visit. Patients were instructed to seal their anonymous 23-item self-administered questionnaire in an accompanying envelope and leave it at the front desk upon checking out. The 2 questionnaires were linked by a unique study identifi cation number. Data were collected from October 2007 to September 2008.
We conducted a pilot study in August 1997. Thirtyeight primary care patients were asked to complete the patient questionnaire and provide feedback to investigators on layout, readability, clarity, and question understanding. The study was approved by the AAFP Institutional Review Board (IRB) and 11 local IRBs. For practices without a local IRB, their clinicians participated as unaffi liated investigators under the AAFP's Federalwide Assurance.
Patient Measures

Sleep Problems
For the patient questionnaire we asked questions about problems with sleep using lay language, including typical sleep duration, initial and late insomnia, taking medication for sleep, daytime somnolence, overall sleep quality, using alcohol for sleep, sleep apnea, and symptoms of restless legs (available at: http://www.aafp .org/online/en/home/clinical/research/natnet/studies /alpha-studies/prism-study.html). In composing these questionnaire items, we considered questions from the Pittsburgh Sleep Quality Index 26 and the Global sleep Assessment Questionnaire, 27 but selected and adapted them for brevity, ease of reading, and self-administration. Sleep apnea was defi ned by the patient's report of a diagnosis by a health care professional or treatment for this condition.
Drinking Status
The patient questionnaire included 5 alcohol questions. Three were the quantity-frequency questions from the Alcohol Use Disorders Identifi cation Test (AUDIT-C) 28, 29 : "In the past 12 months, how often have you had a drink containing alcohol?" "... how many drinks containing alcohol have you had on a typical day when you are drinking?" and "... how often have you had 6 or more drinks on 1 occasion?" They were scored from 0 to 4 points and summed, with possible scores ranging from 0 to 12 where 0 refl ects no alcohol use. A positive fi nding for hazardous drinking is a score of 4 or more for men and 3 or more for women. The other 2 alcohol questions were derived from questions in the Diagnostic Interview Schedule that are sensitive and specifi c in identifying alcohol use disorders 30, 31 based on diagnostic criteria in the 4th edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) 32 : "In the past 12 months, how often have you had a lot more to drink than you intended to have?" and "In the past 12 months, how often have you been under the infl uence of alcohol in situations where you could have caused an accident or gotten hurt?" For these 2 questions, a report of "monthly" or more often on either item or "less than monthly" on both was considered a positive screen for hazardous drinking. In an independent validation study, these 2 questions had a sensitivity of 88% and specifi city of 90% in detecting DSM-IV-defi ned alcohol use disorders. 31 Patients' drinking status was classifi ed into 3 categories based on their responses to all 5 alcohol questions. A nondrinker responded negatively to all questions. A moderate drinker acknowledged alcohol use but was negative on both the AUDIT-C and the DSM-IV-based questions. A hazardous drinker screened positive on either AUDIT-C or DSM-IV-based questions.
Statistical Analysis
We aimed to recruit 100 clinicians with 25 patients each for a total sample size of approximately 2,500. A sample this large would allow us to estimate prevalence rates for both alcohol problems and selected sleep problems and provide enough power to detect relatively small differences between categories of drinkers on sleep problems of interest.
We fi rst examined statistical associations (using either χ 2 tests or analysis of variance for bivariate analysis and ordered logistic regression for multivariate analysis) of the 3-level drinking status variable with patient demographics to determine comparability with published studies. This step was followed with bivariate analysis between drinking status and the 9 sleep items (χ 2 for sleep apnea and Kruskal-Wallis for other items). We used multivariate linear or logistic regression for models with the sleep problems as the dependent variable, adjusted for demographics and clustering of patients within clinicians.
To examine associations between demographic variables and drinking status, we estimated models with drinking status as the dependent variable. Because drinking status in this report has 3 levels, we used ordered logistic regression. To evaluate whether the odds ratios generated by ordered logistic regression were proportional, we used 2 dichotomous variables for drinking status, one comparing all drinkers with nondrinkers and the second comparing hazardous drinkers with all others. Comparison of results using ordered logistic regression (which assumes proportionality of the odds) with results from the 2 separate binary logistic models (no such assumption) confi rmed the assumption of proportionality; that is, coeffi cients from the 2 logistic regression models were similar to each other and to the coeffi cient from the ordered regression model. The results from ordered logistic regression are therefore reported.
Analyses throughout used a P value of less than or equal to .05 for assessing statistical signifi cance. All multivariate models controlled for age, sex, 4-level educational attainment, and clustering by clinician. With ordinal variables (eg, educational attainment), we created dummy variables with the lowest category as the referent group. Across all analyses, we used SPSS 17 (SPSS for Windows, SPSS, Inc, Chicago, Illinois), SAS 9.1 (SAS Institute, Inc., Cary, North Carolina), and Stata SE 10.1 (StataCorp, LP, College Station, Texas).
RESULTS
Study Sample
The project team recruited 94 clinicians from 40 practices into the study. There were 2,173 eligible patients invited of whom 1,984 (91%) enrolled for an average recruitment of 21 patients per clinician (SD = 7; range, 1-30). There were an additional 221 patients invited into the study who were ineligible, though study practices were not asked to record the specifi c reasons for patient ineligibility. Another 124 patients were inadvertently not invited into the study whose eligibility was not determined. Although we recruited 94 of our established quota of 100 clinicians, we enrolled only 1,984 (79%) of our desired sample size of 2,500.
Of the 1,984 enrolled patients, 1,825 (92%) returned usable patient questionnaires. The other 159 patients either did not return a questionnaire or returned it with no responses even though their study clinicians returned postvisit questionnaires. Complete data on the 5 alcohol items were obtained from 1,733 (95%) of 1,825 patients. Of these, valid data on sex, age, and education were obtained from 1,699 patients (85.6% of those who enrolled), and these respondents comprise the sample for analyses reported here. Data for the various sleep items were provided by 96% to 100% of these 1,699.
We compared the 1,699 respondents (with complete data) with the other 126 who returned usable questionnaires (with some incomplete data) across 19 variables (4 demographic, 9 sleep, 5 alcohol items, and drinking status). Respondents with complete data differed signifi cantly (P <.05) from those with incomplete data on 3 items. They had higher educational attainment, were less likely to report taking medication to sleep during past 30 days, and were less likely to report drinking.
The average age of study patients was 50 years and 67% were women (Table 1) . Ten percent reported less than a high school education, and 58% reported at least some college education. Almost 3 in 4 patients identifi ed themselves as white race.
The 5 alcohol items and their composites are shown in Table 2 . Based on the AUDIT-C screen alone, 39% of patients were classifi ed as moderate drinkers and 21% as hazardous drinkers. On the 2-item DSM-IV measure, 8% of patients had positive screens. When these 2 screens were combined into the drinking status item used in these analyses, 40% of study patients were nondrinkers, 38% were moderate drinkers, and 22% were hazardous drinkers. Table 3 shows the composite of AUDIT-C and DSM-IV screening outcomes.
The AUDIT-C and DSM-IV screen were strongly associated: including all respondents, κ = 0.40, P < 001; and including only drinkers, κ = 0.34, P <.001 (Table  2) . Seventeen (3%) of moderate drinkers and 115 (32%) of hazardous drinkers had a positive screen on the DSM-IV composite.
Drinking Status and Demographics
Drinking status (composite of AUDIT-C and DSM-IV screens) varied signifi cantly by sex, age, and education (P <.001 for each) ( a AUDIT-C screening items. b DSM-IV screening items. c Nondrinkers = 0 drinks across 3 AUDIT-C items; female moderate drinkers = 1-2 drinks and male moderate drinkers = 1-3 drinks; and female hazardous drinkers = 3-12 drinks and male hazardous drinkers = 4-12 drinks. d Patients with a positive screen answered "monthly" or more often on either item or "less than monthly" on both items.
Compared with women, men were more likely to be moderate or hazardous drinkers. Hazardous drinkers were younger than moderate drinkers, who in turn were younger than nondrinkers. The probability of both moderate drinking and hazardous drinking increased as education increased from less than high school to college graduate.
In an ordered logistic regression model with drinking status as the dependent variable and controlling for clustering by clinician, men were more likely than women to report hazardous drinking, age was inversely related to alcohol involvement, and increasing educational attainment was associated with hazardous drinking. There were no associations between racial or ethnic identifi cation and drinking status in bivariate or multivariate analyses.
Sleep-Related Problems
Most patients (61%) reported sleeping on average less than 7 hours a night (Table 5 ). Initial insomnia ("not being able to get to sleep in 30 minutes") and late insomnia ("waking in the middle of (21) 151 (22) 134 (21) 75 (20) -≥3 times/wk 461 (27) 200 (30) 160 (25) 101 (27) (23) 159 (23) 146 (23) 86 (23) NS <1 time/wk 365 (22) 124 (18) 143 (23) 98 (26) -1-2 times/wk 365 (22) 137 (20) 151 (24) 77 (20) (6) 47 (7) 38 (6) 23 (6) NS Very good 288 (17) 114 (17) 112 (18) 62 (16) e Comparing hazardous with moderate drinkers, omitting nondrinkers. and entering frequency of using alcohol for sleep as once a month or more often.
the night") were both common, and 39% of the patients reported both conditions at least once a week. Fortyeight percent reported that their overall sleep quality was fair or poor, 21% had symptoms of restless leg syndrome ("had trouble sleeping because of restless feeling in legs"), and 12% reported daytime somnolence ("had trouble staying awake" during daytime activities). One-fourth of the patients reported "taking medications (prescribed or over-the-counter) for sleep" at least once per week, and 4% indicated "drinking alcohol in order to sleep" at least once per week (8% reported "within last month"). A diagnosis of or treatment for sleep apnea was reported by 7% of patients.
Drinking Status and Sleep Problems
In bivariate χ 2 and Kruskal-Wallis analyses, no signifi cant associations were observed between drinking status and hours slept per night, early insomnia, late insomnia, using medications for sleep, daytime somnolence, or overall sleep quality. Symptoms of restless leg syndrome (P = .03), sleep apnea (P = .02), and using alcohol for sleep (P <.001) were signifi cantly associated with drinking status. For this last analysis, 14 (2%) of 683 nondrinkers reported that they had used alcohol to sleep at least once during past month, although they had answered negatively to each of 5 drinking items. Excluding these 14 cases from this specifi c analysis did not change the results.
In multivariate analyses with each of these sleep problems controlling for patient demographics and clustering by clinician, use of alcohol for sleep remained signifi cantly associated with drinking status both when it was entered as a continuous variable in linear regression and as a dichotomous one in logistic regression (any reported use vs none in the last month). The adjusted analyses (last column Table 5) showed that moderate and hazardous drinking were associated with lower likelihood of sleep apnea compared with nondrinkers. Only 1 of the associations (moderate drinkers vs nondrinkers) was statistically signifi cant, however, and that only marginally. Sleep apnea was more likely to be reported by men and also associated with older age (not shown). None of the other sleep problems were associated with drinking status in multivariate analyses.
Use of alcohol for sleep (any reported use vs none in the last month) was strongly associated with hazardous drinking in logistic regression. Omitting nondrinkers (n = 683), the odds ratio for hazardous drinkers was 4.53. Men were more likely to report past-month use of alcohol for sleep than women (not shown). Excluding nondrinkers, the sensitivity of this item in detecting hazardous drinking was 22.4% and the specifi city 94.2%.
DISCUSSION
Hazardous drinking and several sleep problems were prevalent in this large cross-sectional national survey of patients seen in primary care. Almost 20% of women and more than one-fourth of men met screening criteria for hazardous drinking, higher prevalence rates than in reported in previous population-based 8, 9 and primary care studies. 33, 34 Almost one-half of all respondents reported only "fair" or "poor" overall sleep quality in the past 30 days. One-fourth reported using an over-the-counter or prescription medication for sleep at least once a week. Multivariate analyses showed no associations between drinking status and self-reported measures of insomnia, overall sleep quality, or restless legs syndrome symptoms.
A self-reported diagnosis of or treatment for sleep apnea was reported more commonly by patients who did not drink than by moderate or hazardous drinkers. Moderate drinking and hazardous drinking were associated with a 40% reduction in the odds of reporting sleep apnea, which was marginally statistically signifi cant for moderate drinkers vs nondrinkers. In a cross-sectional study that included a population-based sample of 1,420 people in Wisconsin, each incremental drink per day was associated in men (but not women) with a 25% increase in the risk of having polysomnographically documented sleep apnea. 35 The Wisconsin sample did not include heavy drinkers or persons who reported recent major changes in their drinking habits. Furthermore, persons were excluded if they had major problems sleeping in a laboratory. The discordance between our fi ndings and those in the Wisconsin study may be due to differences in how sleep apnea was identifi ed (simple self-report vs formal sleep study) or, in our sample, by changes in patients' alcohol consumption because of counseling in treating newly diagnosed sleep apnea.
Previous studies of the relationship between alcohol and sleep problems have varied in their fi ndings. The studies cited by Stein and Friedmann in their review 20 used a variety of measures of alcohol use and sleep problems. A study of Epidemiologic Catchment Area data reported that DSM-III-defi ned alcohol use disorders were associated with a more than twofold greater adjusted odds of insomnia, defi ned as insomnia for 2 or more weeks in the past 6 months. 36 Among patients with a chronic disease in the Medical Outcomes Study, there was no signifi cant association between insomnia and alcohol use, with alcohol measured simply as never, past, or current use. 37 Most laboratory studies have consistently found that moderate alcohol consumption acutely and negatively affects sleep. 38, 39 We found that self-reported use of alcohol for sleep was strongly associated with hazardous drinking, with an odds ratio of 4.5. Previous studies have examined alcohol use for a sleep aid and found it commonly reported, but did not examine hazardous drinking or alcohol problems. 40, 41 Use of alcohol to sleep might be used as a cue to inquire further about hazardous drinking or alcohol problems. The positive predictive value of using this question to detect hazardous drinking was 62.4% among all patients and 69.8% among all drinkers, and the negative predictive value (excluding nondrinkers) is likewise moderate at 67.1%.
In our study, sex, age, and educational attainment (but not race) were associated with hazardous drinking. Some studies have reported a similar positive relationship of alcohol problems and increasing edu cation level, 9 whereas others have reported a negative relationship. 42, 43 The lack of other associations between sleep problems and drinking status in our study is unlikely to be due to underreporting of alcohol consumption or alcohol-related problems. Prevalence of hazardous drinking was higher than in other studies. 8, 9 Limitations Identifi cation of episodic heavy drinking, alcohol use disorders, and sleep problems was based solely on patient self-reports, which may be limited by problems with understanding, recall, or candor. More thorough and validated patient instruments for identifying sleep apnea and restless leg syndrome in primary care are available [44] [45] [46] and could be considered for future studies. For patients reporting medications to aid in sleep, we did not inquire as to which medications were used. Furthermore, we did not ask about smoking or weight, which are potential confounders in the associations examined here.
We also did not stratify hazardous drinkers into subcategories based on either AUDIT-C or DSM-IV screening to investigate whether sleep problems varied across the severity of alcohol consumption. Of the 379 hazardous drinkers, only 5% had an AUDIT-C score greater than 6. Given the relatively few patients in this study whose self-reports would classify them as "severe" hazardous drinkers (upper end of scale), we were constrained in our attempts to consider how this subgroup compares with other drinkers in their prevalence of sleep problems.
In this cross-sectional study of a large number of adult patients seen in a wide variety of primary care practices, moderate and hazardous drinking were not associated with the self-reported sleep problems as originally hypothesized. Using alcohol for sleep, however, was strongly associated with hazardous drinking relative to moderate drinking and may serve as a prompt for physicians to ask about excessive alcohol use.
